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Trends Of Rain-On-Snow Events In the Red And Assiniboine Basin
Multiple possible outcomes can occur when rain falls on snow,
depending on temperature, the amount of snowpack, and the
amount of rain [1]. This report assesses the nature of rain on
snow (ROS) events and their frequencies in the Assiniboine
and Red river basins. This region of focus is located in the
Lake Winnipeg watershed. An analysis of ROS event
variables, such as rainfall, snow water equivalent (SWE), and
snowmelt rate (SMR) was conducted. 
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 Introduction  
Literature Review
Methodology
One of the largest freshwater lakes in Canada, Lake
Winnipeg, “drains 984 200 km2 of land by way of
Saskatchewan, red-Assiniboine, and Winnipeg river
systems” [2].
In the Assiniboine-Red River basins, the combination of
ROS events and rainfall events in addition to snowmelt
obtain the potential to have significant impacts on floods
[3]. The depth of the snowpack and the temperature on the
days in which rainfall occurs dictates the impact that ROS
events have on climate [4]. 
Climate alone plays an integral role in the relationship
between precipitation and snow flooding (snowmelt) [5].
Additionally, the role of climate change with respect to
flooding is continuously brought to the table when
considering the current projections of 1° to 3° C [4,6]. 
Two conditions define a ROS event. First, there must be
rainfall of at least 10 mm/day, falling on a snowpack of at
least 10 mm/day (SWE) [7]. Second, the sum of the
snowmelt rate (mm/day) and rainfall must be equal to or
less than 20% of the snowmelt rate [7]. For example,
consider rainfall of 20 mm/day, a SWE of 15 mm, and a
snowmelt rate of 10 mm/day. Both conditions would be met
in this particular scenario, thus resulting in a ROS event. 
This research analyzes gridded data of the past (the year 1950) and
projected data until the year 2100 [7].  The region in particular in
which the data was analyzed is the Assiniboine-Red river basin.
Graphs 1, 2, and 3 showcases the consistency in the extremity of
rainfall, snowmelt, and SWE on a day-to-day basis. Each graph
consists of 55000 data entries (55000 days between the years 1950-
2100). The graphs and data were generated and compiled through R
programming. 
In graphs 1, 2, and 3, the frequency of events (in days) was measured




In graph 1, it is estimated that at least 800 days of rainfall
will occur in the A&R region with the potential of creating
ROS events. In graph 3, it is estimated that at least 400 days
will occur in which the SWE values will have the potential
of creating ROS events in the A&R region. Therefore, in
accordance with the defined conditions [7] of a ROS event,
it is projected that such extreme events in the Assiniboine &
Red region will continue to occur infrequently. The results
provided agree with the notion of ROS events being
categorized as a relatively rare scenario [4]. 
